By J. DRAPER CAMBROOK, L.R.C.P., M.R.C.S., L.D.S. HAEMOPHILIA may be defined as "an inherited abnormality of the blood, limited to males, but transmitted through females, characterized by tendency to excessive hamorrhages and prolonged clotting-time." Each generation consists of male bleeders who do not transmit the defect and of females, apparently unaffected, who do transmit. GRANDFATHER This is the genealogical tree of a private patient who was sent to me a few years ago. His grandfather was a haemophiliac, but not very bad. His uncles were all hbemophiliacs, but there is no trace of the disease in their families. His brother died of multiple hbemorrhages a short while before I met the patient. His nephew is a bad case, and spends his life, metaphorically speaking, wrapped in cotton-wool.
Pathology.-There is a general consensus of opinion that the main factor in the production of the disease is a diminished coagulability of the blood. An undue friability of the capillaries is regarded as an additional factor by some writers. The increase in clotting-time is brought about by the slow liberation of prothrombin from abnormally resistant platelets. The undue friability of the capillaries is given as the reason why there is a tendency to bleed. Gulland Gibbs' coagulometer consists of a loop of platinum wire in a holder and protected by a guard. On the handle is a cork which fits into a glass tube. The procedure is as follows: A basin of water maintained at 370 0. is arranged in a good light. The glass tube is washed out in the water and placed in a convenient position. The patient's finger is pricked, a single drop of blood obtained, and a stop-watch started by an assistant. The loop is plunged into the blood and withdrawn so as to leave a bead on the wire. The instrument is pushed into its tube and then plunged into the water. The bead runs up and down the wire when the instrument is rotated backwards and forwards. Rotation is continued until the bead stops moving and then the watch is stopped. The time shown by the watch is the coagulation time. A control reading should be carried out with normal blood. The bleeding time is estimated by applying a sheet of absorbent paper to a fresh small puncture every half minute. When the paper is no longer stained, the interval from the time of puncture may be calculated as the bleeding time. A control reading should also be taken in this case. The modern treatment of haemophilia aims at the control of haemorrhage by the introduction of coagulative elements. These have been investigated by Christie 
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The transfusion of whole or citrated blood caused the coagulation time to fall to normal but the original coagulation time was reached in five or six days. Transfusion for haemophiliacs is not a simple matter as there appears to be a risk of agglutination when foreign blood is introduced. The blood must not only be of the same group, but should be tested directly for compatibility. Citrated human plasma was found to be not quite so good as 1 or 2, and defibrinated blood not so good as 3. The subcutaneous injection of human and horse-serum caused a slight transient fall in the coagulation time. The subcutaneous injection of " hmoplastin" and the intramuscular injection of "coagulin-Ciba " and " fibrogen Merrel" caused no immediate or remote improvement. Calcium chloride, given intravenously, produced a slight rise in the coagulation time, followed by a slight fall.
Sodium citrate, given intravenously, produced no effect on the coagulation time but it did produce a very marked improvement in the symptoms of those patients who received it. Protein shock produced a slight decrease, but it was very transient. Prolonged administration of liver by mouth had no effect. Dr. Pickering, of King's College [8], has carried out important work on the treatment of hemophilia by the addition of liver to the diet. He found that the daily ingestion of liver caused a very marked decrease in the coagulation time and also produced freedom from symptoms. In two cases, boys were allowed to play boisterous games after treatment and there was no return of symptoms. He also tested the effect of "protagulin" and found that when added to haemophiliac blood, the coagulation time became normal. Bleeding from small cuts was completely arrested in less than two minutes. The effect of liver therapy was subsequently tried at St. Bartholomew's Hospital, but no positive results were obtained. In America, the effect of giving ovarian extract was tried. The argument was that as haemophilia is only exhibited in males, anything which will tend to repress male characteristics will also repress haemophilia. Carrol Birch, of Chicago [91, gave one boy 15 grm. of extract daily by mouth for nine months. During that time, he was free from symptoms and had a normal coagulation time. Another boy had extract for a few days and then had a piece of fresh ovarian tissue grafted into his abdominal wall. This took five and a half months to absorb and for that time he had a normal coagulation time and was free from symptoms. I understand, however, that others have not been able to repeat these successes.
My present treatment of hanmophilia differs from any of the previous methods in that I give an intramuscular injection of whole blood. I use about 15 c.c. of blood from any donor, and inject it into the gluteal muscles. I have carried out this technique for only three months, but I have extracted teeth successfully for three patients with good results. The last case I had was in a boy aged 9, with a typical heemophiliac history. His maternal grandfather always bled freely, his cousins bled copiously and easily, and his brother had bled to death a few years previously. He himself always bled very easily, and it was a great trouble to stop the bleeding. He had 6 and 6 badly carious and giving rise to a great deal of pain. His coagulation time was prolonged and his bleeding time was within normal limits. I took 15 c.c. of blood from a donor into a sterile syringe and injected it into the muscles of the buttock. A general anesthetic was then given and I extracted the two teeth, using great care to prevent any undue injury to the soft tissues. When the patient regained consciousness he washed out his mouth, the bleeding stopped, and there was no further hsmorrhage at all. The sockets healed normally and the boy returned home in the course of a few days.
I have searched the literature on the subject and I have found only one reference to intramuscular blood injection for hamophilia. H. and A. Pereira [10] gave 25 c.c.
to a htemophiliac who had been suffering from hematuria, melhna and bleeding from the gums for eight days. He was almost moribund when it was given, but the bleeding was arrested in four hours, and there was no further trouble for nine months.
With regard to the local treatment, there must be some appliance to insert into the mouth and cover the sides and orifices of the sockets. This may provisionally be of composition or plaster, but a special vulcanite plate is much better. It certainly allows compression to take place, in conjunction with a four-tailed bandage. The appliance, by its pressure upon a plug, or the margins of the socket, does definitely keep the loss of blood within bounds and give it a greater chance of clotting.
With regard to the different kinds of hmmostatics used in plugging sockets, for hmmophiliacs I have found nothing better than cotton-wool soaked in fresh human blood and applied to the socket after removal of all clots. This causes clotting, but presents difficulty in 'removal. If it does not come away easily it should be left in position until it comes away of its own accord. For the persistent oozing which seems a constant feature of haemophiliac sockets, I have had the best results from the injection of adrenalin. This is combined with normal saline in the proportion of adrenalin 'li 5 to normal saline c.c. 2. This injection must be made with great care as it may upset the patient, and too much will cause a rise in blood-pressure and so defeat its own ends.
I will now describe a case which was sent to me a few years ago-that of the patient whose genealogical tree is shown on page 26. He had 7 4321 123478 present in his mouth. The missing teeth had not been extracted, but a rubber regulation band had been placed around each tooth at the gum margin. This set up periodontal trouble, and in course of time the teeth had fallen out. Painful, but effective! The patient had very bad pyorrhcea, and there had been bleeding from the gums for seven weeks. This had been stopped by the application of cotton-wool soaked in adrenalin, only to break out in a fresh place. As it had been getting worse and was becoming more profuse, it was decided to extract the teeth. The blood test showed the coagulation time to be much prolonged, but the bleeding time was within normal limits. There was a slight degree of anemia, and the presence of immature blood-cells showed that the bone was being slightly taxed to keep up with the loss of blood. There was a relative lymphocytosis, suggesting a moderate degree of toxiemia.
A transfusion of 200 c.c. of whole blood was given, and three teeth were taken out under local anaesthesia immediately afterwards. There was no bleeding and the following day three more teeth were extracted. There was a little haemorrhage after this, but it was easily controlled. The mouth was cleared in about three weeks, there being intervals after each operation, so that the sockets could partially heal before the next extractions. There was considerable steady oozing at times and the heemoglobin fell from 88% to 68%, and the red-cell count from 4,800,000 to 3,800,000. On more than one occasion I should have liked to have given the patient a small transfusion, but he objected so strongly that I continued to use local measures and reserved the transfusion for a greater emergency. I managed to control the haemorrhage by means of pressure and the injection of adrenalin.
The patient was a big man with a large appetite, and he complained of the monotony of his "pap" diet. I am afraid that too frequently in nursing homes egg flip is considered to be the standard article of diet in these cases, whereas it should be merely a form of extra nourishment. I composed several menus for this patient, one of which is given below. 
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The patient returned home to his own dentist who fixed him up with full upper and lower dentures and he was very comfortable. I regret to say that he was operated upon about nine months later and died as the result of hbemorrhage. There was a vain search for a suitable donor for transfusion but one could not be found immediately and when he was transfused with a suitable blood, it was too late and he did not recover.
There are several points in treatment which I wish to emphasize. The patient should always sit up in bed and the bowels should always receive attention. Straining at stool can all too easily cause bleeding to recur or to increase. The breath becomes very foul as the result of continued ha3morrhage and the presence of clots in the mouth. I prefer hydrogen peroxide as a means of keeping the odour within bounds. Alcohol must be forbidden but a little sherry may be used in the food. As an aperitif, I have found that patients appreciate tonic water and bitters. , the present author reported the results of analyses of the dentine from two dogs which were found to be suffering from a disease in which all the bones had softened and become elastic and radiolucent as shown by skiagrams then published. This bone condition was associated in one of the dogs with fibrotic degeneration of the parathyroids. The parathyroids of the other animal were not available. The analyses were expressed as percentages and calculated on the wet weight of the dentine. As the report was a clinical observation, no direct controls were available and the results were compared with previously determined calcium percentages in normal dogs used as laboratory controls. Owing to the lapse of time between the two estimations, it was not realized by the analyst that the previous calculations were based on the dry weight, hence there was an apparent loss of calcium from, the dentine in the dogs with soft bones. As this observation was unique, it was held up for two years by the author, and then, as it remained apparently valid, it was eventually published.
A few weeks after publication a further batch of controls for another experiment were analysed, and, fortunately, were again calculated on the wet weight. This naturally aroused the author's suspicions and on reference to the analyst the confusion became apparent. The author much regrets that the previous communication should have been misleading. When both calculations are based on the dry weight of the specimens, the result shows that the calcium content of the dentine in the dogs with soft bones was absolutely normal. Nevertheless, reference to the extreme decalcification of the bone in the skiagrams then published makes this
